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DTAGNOSIS OF NOISE IN THE NMC GLOBAL MODEL USING A TIME FILTER

I, Introduction

A preliminary description of the noise oscillations in the NMC
8L GLOBAL model has been given in an eariier Office Note (McPherson
and Stackpole, 1973). By examining the temporal behavior of pressure
and height variables at individualgridpoints,;three significant components
of the noise were identified on the basis of differences in amplitude
and period. One has small amplitude (5-10 m) and short period (2-3
hours), another has larger amplitude (10-25 m) and longer period (6-7
hours), and the third possesses an amplitude ranging from 20 to 40 m
and e period of approximately 10-14 hours. All three were described
as external gravity modes, since their phases did not vary with height,
at least through 300 mb.

The present note reports on a continuation of the earlier study
and represents both new experiments and reinterpretation of some aspects
of the earlier study. Our intent is to supply a quantitative estimate
of the magnitude of the noise, as well as additional information on its
characteristics. We have approached the problem by using a time filter
to isolate the noise. The design and response of the filter are described
in the next section.

IT. Filter Design and Response

The design of the filter is based on the assumption that all

oscillations with periods shorter than about 12 hours are noise, while



oscillations of meteorological interest on the global scale possess
periods greater than 24 hours. Therefore, the desired response of the
filter is near zero for periods less than 12 hours and near unity for
periods greater than 24 hours. A brief summary of the theory of filter
design follows.

If X5 j=0, J, represents a time sequence of evenly-spaced obser-

vations, and x

n Fepresents the nth value of x at time t = tAt, then a

filtered value of x, may be written as
M .
fn:=1/2 z Wy (xp +m o+ x - m) (1)
' m=0
where the Wy are a set of weights which will be referred to as the

"filter." Assuming that x, is representable as a cosine functionm,

— 2mnAt ‘
%, = Acos [&MA&L 4 (2)
oo { TAt ¢J

where TAt is the period, and ¢ is a phase shift, we can replace the x's
in equation (1) to obtain

M

f,=% ) Wm{ACOS[M + ¢] + Acos {'Z‘TL(E':‘PL)" + (b)} (3

T
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Using trigonometric identities, equation (3) can be reduced to
2rm 4 ) I wpeos(2mm
£, = Acos|2TD 4+ W_cos |[2T0 4)
£, [ x ¢] Lo { )

But the expression multiplying the summation in equation (4) is just Xn»

by equation (2); therefore
g M
= 3 chos[gﬂﬁﬂ =R, : (5)

where the ratio of filtered to unfiltered values is defined as R, the
response of the filter fbr waves of period TAt. It is then possible
to design a filter by specifying desired responses for M + 1 different
T's, thus giving M +kl equations in M + 1 unknown weights, wy.

"After considerable experimentation with different combinations of
response specifications, we arrived at a 21-point filter which possesses

most of the desired attributes. The filter is given below.

wy = 0.14961 W = 0.01705
w; = 0.29004 w, = 0.00484
wy = 0.23703 vy = 0.00815
wy = 0,17205 Wy = 0.00538
w, = 0.10854 wyg = 0.00408

0.04813

Wy



The response function for this filter is illustrated in two ways in
Figure 1. The upper graph displays the response on the ordinate plotted
against the frequency on the primary abscissa and the period on the
secondary gbscissa. The lower graph shows the response as a function
of period on a linear scale.

All waves of periods 6 hours and less are reduced to less than 0.1
percent of their original amplitudes, waves of 10-hour periods are
reduced to 25 percent, and waves with periods of 30 hours and longer
retain more than 90 percent of their original amplitude. It is likely
that further experimentation would have produced sharper response
characteristics, but this filter appears to be adequate for our purposes.

111, Application of the Filter

The global model was first integrated to 24 hours on a 5° grid
mesh. Hourly values of the history variables (except moisture) at each
grid point and O-level were stored on tape. Next, the hourly values of
the u- and v- components, the pressure thicknesses, and the potential
temperatures for each grid point from the second through the 22nd hour
were multiplied by the weight appropriate to each hour and the results
summed as in equation (1). The result is a filtered value of each
variable at all grid points, valid at the 12th hour. These fields will
be referred to in subsequent discussions as '"filtered forecasts." In
principle, they are not contaminated by the presence of high-frequency
noise. We may, therefore, obtain an estimate of the magnitude and
spatial distribution of the noise by comparing the filtered 12th-hour

fields with their unfiltered counterparts.



This procedure was applied in two synoptic cases, 0000 GMT, 20
March 1973, and 1200 GMT, 25 March 1973. Root—mean—square (RMS)
differences Wére computed for surface pressure, for wind speed and
temperature in each sigma-layer and for the heights of standard pressure
levels after interpolation from sigma to pressure coordinates. Both
filtered and unfiltered 12-hour forecasts were verified against radio-
sonde observations at 70 Northern Hemisphere locations. RMS errors
of height, temperature, wind speed, and vector wind were tabulated at
standard pressure levels.

Iv. Spatial Distribution of the Noise

Figures 2 and 3 show the difference between filtered and unfiltered
tropospheric and stratospheric pressure thicknesses from pole to pole
and from 0 to 110W longitude. These difference charts represent the
combined effect of all oscillations with periods of 10 hours or less.
In the troposphere, the principal component is a very large scale
latitudinal variation (two waves from pole to polej. Its amplitude
is apparently not large: approximately 2 mb. There are disturbances
of larger amplitude but much smaller scale superimposed. The same
pattern appears in the stratosphere, but in the opposite phase. Adding
the troposphere and stratosphere to the 50-mb thick cap layer (which
shows miniécule variations and is therefore omitted) yields the difference
in surface preésure (Figure 4). The same large-scale (wave two in latitude)
pattern appears, but with smaller amplitude than in either the troposphere
or stratosphere. It may, therefore, be concluded that the principal

large-scale noise component is an oscillation of internal type between



the two main sigma-domains of the model. The external gravity mode (as
in the surface pressure field) emerges as a residual between the out-of-
phase oscillations of the two sigma domains.

This external gravity mode is the most obvious oscillation in the
height difference maps, shown in Figures 5 and 6. At 500 mb, the wave-
two pattern is clear; its amplitude is approximately 10 m. The pattern
is not so clear at 100 mb, although a very large scale but small amplitude
pattern is evident.

V. Magnitude of the Noise

Figures 2-6 indicate that the amplitudes of the large-scale
components are not great in the one synoptic case. Tables 1 and 2,
presenting RMS differences between the unfiltered and filtered forecasts
for both cases, confirm this. The numbers are very small: less than

0.5° in temperature, 3 msec ™t

in wind speed, 1 mb in surface pressure,
and 11 m in height.

RMS errors of both filtered and unfiltered forecasts are tabulated
in Tables 3 and 4. The verification statistics are not significantly
different between filtered and unfiltered forecasts of wind and temperature.
Height errors are consistently smaller at all levels in both cases for
the filtered forecast, but only slightly smaller. For example, at 500 mb
in the 20 March case, the filter effected a reduction of only 1.4 m in
the height error. Both filtered and unfiltered forecasts began from an
initial analysis which had an error of 9.8 m, so the error growth in the

12-hour period was 31.7 m. The reduction of 1.4 m resulting from removing

the noise amounts to only about 4 percent of the error growth.



VI. Summary

The evidence from two synoptic cases viewed in the manner described
above suggests that the NMC global model exhibits very large-scale
gravitational oscillations of both external and internal character, but
with relatively small amplitude. Because of the small amplitude, these
oscillations have only minor impact on verification scores.

It seems possible that the amplitudes of these large~scale
oscillations could be underestimated by the isolation-by-filter technique
applied here, since the principal components are of long period (10-12
hours) and the response of the filter is not perfect for those periods.
Nevertheless, the evidence is persuasive that, while the noise demonstrébly

exists, it is not a major contributor to forecast error.



Table 1

VRMS differences between filtered and unfiltered
12-hour forecasts from 0000 GMT, March 20, 1973

P (mb) % (m) o level T (deg.) _‘S (m/sec—l) Pg (mb)

- - - 0.56
1000 6.5 1 - 0.24 0.95
800 6.6 2 0.30 1.09
- 700 6.7 3 0.09 1.12
500 7.0 4 0.09 1.33
400 7.0 5 0.13 1.67
300 6.6 6 0.15 1.81
200 7.4 7 0.32 1.92

100 10.2 8 0.24 2.79




RMS differences between filtered and unfiltered
12-hour forecasts from 1200 GMT, March 25, 1973

1

P (mb) T (deg.) S (m/sec ™) Pg (mb)

- - 0.58
1000 0.20 1.01
800 0.11 0.96
700 0.09 0.99
500 0.08 0.79
400 - 0.11 1.08
300 0.10 1.39
200 0.35 1.47
100 0.22 2.21




Table 3

RMS errors of filtered (F) and unfiltered (U) 12-hour

forecasts from 0000 GMT, March 20, 1973.

Verifications

against 70 Northern Hemisphere radiosonde stationms.

P (mb) 2 (m) T (deg.) S (kts) V (kts)
F U F U F U F U
850 34.4 36.2 3.6 3.6 8.8 8.9 13.0 12.9
700 32.8 34.5 2.5 2,6 10,1 10.1 13.5 13.6
500 40.1 41.5 1.9 1.9 10.1 10.0 15.4 15.4
300 52.7 53.7 2.7 2.7 12,2 12.2 18.1 18.3
200 49.7 51.7 3.9 3.9 9.7 10.0 14.4 14.7
100 51.4 55.2 2,5 2.5 13.8 13.4 16.5 16.8
Table 4
RMS errors of filtered (F). and unfiltered (U) 12-hour
forecasts from 1200 GMT, March 25, 1973. Verification
against 70 Northern Hemisphere RAOB stations.
P_(ub) z (m) T (deg.) S (kts) V_(kts)
F U F U F U F U
850 26.1 29,2 3.1 3.0 8.3 8.4 11.8 11.9
700 25.2 29.0 1.7 1.7 6.8 6.8 10.0 10.0
500 130.4 32.5 1.9 1.9 10.8 10.7  14.4 14.4
300 44.8 45.9 3.0 3.0 13.9 14,1 21.1 21.4
200 50.4 52.1 3.4 3.4 14,1 14.4 21.0 21.2
100 42.3 42.9 2.8 2.9 10.5 9.7 13.3 13.6




md&iq %1% 10 é

Lo
o8
06
o4

- ¥

* L} » ] . L] L]
U
» LY L] - " L) -
»* - [ - Y * »
» 4 L » . ) *
* . - . . . »
3

L] -
+ L]
] »
* .
L] L]

%
=<=2Z

dul

é &£ 3 3

«— Preiop CHrs)

% 0=
& =
- 0%
2 4681

Fieoee 1

o 24 30 32

Per1oD Chas ) —=

40

= L]
¢ L4
- .
Ld L4
L3 L)
UML)
48 S0



AQ*
50°
a0*
-
20"
10t
0
[t
20°
20
40"
"0*
60"

~ ] o d - ~ - © o = ~ » w 3 MmN - o = £ ~ = = Ed - o ~ = = = ~ < “»
" - ” " Ld b [} - N ~ ~ ~ o 9 o [ & & - - - - - - - - - - = = = = =
- - - - - -, - - - + Y - - - - - + - - - - - - - - N - - - - - - +
o - o~ - Ce - @ - - - 3 - o 2 - o ce - I3 2 a a - o o - - - o - - - o~
. a 3 o o . s © o < @ = & = =3 & o 3 =} o = © a. o o < 2 o o < = o = = a
-y o o = ) = o . < a. a = o 2 =3 Q = =3 =3 < =3 =3 = =) o P = = =3 = a o = o
» o ) o o a o < © e 4 o © ] o o o o o © - o =3 o © £l o = = = = ‘o = a
W > - ITTXXITET 12X FEX LS A > ) Pt et 2ot Bt i i B " - ] e A AL T b LA Lo} ISR R TR 2 - LY. &2 < - Tt
3 =TETNIIIN  T<TIzow DCCIN L e VAR IL R q LD = odada - © DALIOAATOLALOS D TC AR TS T o T kot - =T oS- 24D Tw
@ OTIXITISITIT rToriico o9 o dog o CnaqodIt gD = CaLED =3 SRATDITIINIIDT D SacCZadIadtgoce o & @drfasgoQgEa?  Io
a DITILOIITIOTIIMIIIOE 9dGd & <2 @ HDaqaDLT © K =3 oaag o OKagoAIIAICLIDL D DeICIICIDLSaDL | O B eI LDIIqID T
4 SILIITOIITOIXLESIIIOL  O49X o o o oaaas o a o  doca<s o wacdosceagstod o SedIod i OId gD a D LITAIIDCAAD Lo
> SXXTITITITELIITIZIIE 192X ¢ -z 1 g | b 1 [ Lo Ly [ + AL e AL sl LS ezl ) s St ot S B b - a GaacdgadsdILe LT
o SEITATLL~ITITNITIVUIE OqX o et a - 9 o o - agodd o o HALAD LI A IOT2 D DSl a - - M g SRITOLS LT T
@ ° oITYSXITIOILIAITIOII 9<I a o =) =3 o a Daddodgtos ©O. = 8 AgOodddoqIITLIED Pdcacaqaod @ < o<<€rotddCIRqT - T T
a SIIISIXIOZEICIIIOIR 94 © a«arde o 2 a 9 qoAIcOILAD =] = 2  dogqdodau=aasD ogetsdadoa © a b= Saeez=  dod<ads LIo
3 SITIISITIDITICTIIIOTI 2= o  agaga o & =] TAIITIL I DAL D o ° 8  doscdoCgIDcsaoe = egodaas =3 = c2g =  wo<dab Iieo
- fTIT I XTI I XLTIZE IST odd -« Qe | 1 | g2 s v I ot | i 1 | QeI r AL e T > T 1 egegtae + - awrga ) agAa ) X O
I3 SMITIHLEZTAIIZNIE NIX Odd — qeoaae o LI AL T ACT LD T o - 2 AN ICOIAROILLIIX, - EDgALDL - - T - Daada EXmo
a OITISITISOITIICIT ORI OIIeD <9I IdaD o DALV ITAILDIEL D o o O  qo<<dodIasacnd © <Idadodd o e <3S = cqaas XTIa0
© . OIITOIT OIIXIII OIX OdaSgIdIIdqTS 8 qOdgqOLIIIATIL 2 . & = B LoOCIITOLAGDRL D o SZedeOgn S Sartana S Sgaac IIoo
‘e OITISII & IXCITIALL OCdoKaATIIAIY O dSd(ao mKsoacdiad . o =1 = O ARoHddIIILIATIATLD o, Sdadcacao ogtgs 3 wIadan IIow
> IXXLITIT ¥ TXIILTIx O s AIH ¢ LA XL | A PAE A GraIdTe 3 i 0 ) CL b (AL T ST ¢ ] PACd s AT+ T wIdel > ] taadt TL 1O
@ HILITIAIT @ ITISIIINDG A OCCQORAIALIA AT T LR LD - ah d T T 4wt 4 =3 - TAIAOAL DAL IO L D =, T AT DA RGO TG A LGS o - @acas T2
L =3 VIXILIIT o ZOIIITLT OIIAORICOTICDIL LI AL IO AL L DL L DT T T 5 & > =) DL LAAIL AL L LKL D = DAL O I DT T LT TG E g = accas T
ooy a BITIST © ISLIIOII OCERIDAIADCALITCACCOIEIAD L DA qOTIAD > o a L e e e L] o DO AT ILA DT DL ocwaqas T
' o DETIZSEY © TXOITIOIX saddocado DI O dITIXAOTL D ¢ D by o Cod (oI IoqIgOgEaD o DAL DL ACAA T DI I = = ogags T
- - 1x2XTx ] XITXXI LT faadgroas + -+ - » aasqaILIaq T " 1 v LedAeaqLbIaT s R} . e e e e v +<ga 1 X
a HEXT I O “ITIONT Oxadean N - ] N aglqgaocd = < =] .. O «aOkcgods o 2 PLAL A IQA L ML L P ALK =L D Gedq = T
o QIIID =3 SXIXLIDT DLIgoCaT O o =3 Q dasagsgog  © = 3 o 8dq o xodAgqoad< O @ YqadoaaLQatadIgag =T D  Qoad o T
« o erIXIo o BITIOL oOddcaq @ o o e D IIDIqETOS | @ o a o o o doadaos @ S 2AALDEALIIIA DA LI CE D ADIt D T
° =3 olrro © @ILIOL oO<g<Kaot O ] o o agadqadag o a S o o o 4dasgaao o > TCCADCLLBRLE TN AEC D Gdoda LT
- - 1IXIT S & IXEIIT AT ® - . + > BqbdTd et ] ] 1 t ) ) & ) 1 1 SasdhadrdqbG s dToddcy) odLrIL LIT
e HIIX O D TXwX caaans -~ & - o ML O - S - - 8 aoa o a O O CAAAAANGAR A D ~a LS oL XL T DT
=1 oxrIIo ot O IXAIT oqgaaoc = @ o O QeIDagaDt O o 2 =] o @ @oa @ B o o aae SAdaIdL A It L DI altoqs 2 L
[ o oIXrIo Ot YIOL odc .o o a = 8 aQaqud I =3 o o a o oo o @ o 5 dgo = SaagodadscaqoIICD T
o a eIIxo oggdo  IDT o9 o o o o 2 IVKIID a o < = o b - = o cadsto a Odag TSt a DI aodCID T
- * 33 4 et T e + +* * + dewday 1 ) ] 1 1 Sty [ [ - Vo - rY R i R - o
o WEYX T R - o€ N o N e bl S fan. 2 ] © - - [ Oelal o o ] < P b e ™~ AR AL T L L OA KD T
. o oIXXo aouwaaa =) o« o a o o 2 agogx o © 23 o 2 a Qe @ = © o ccdgo o QoI Az CDIg < BIAIS T
"3 = ALzl daoadeca @ ot o o o o cCaaqaTaa O o =3 o o o ot o oscas =3 oL = SdagEaewoacIdOdssD YO
] o ‘BTITo «SqdaAng o ad. o o a @ «agicoae o =4 o < o o o= o gL 2 goadgasn @ VeRgTaS ST CIadngId D oT
- + 1Trxy oS LSO | L A . Dar 4 AP LT e 1 * [ ) [ ] <+l ] - L ag+ 1 QoIS - - 4 AL * AL @ LS T LT -t kS
o HIIL M Lk mdS O o« - N maAve P b bt 30 A - - - =] O «OW o (OaaS S wgtT AT T X el it <L DT T T Al x
< SIfra «aDa oOd4e o oca o D DO VRIALCDAAIOE D o © a ] 2 Zod O «oddgo O xLoa o O ROUKIDIMAT IR DI :
o =3 oIIIe «o oga o Ga © =t faquaodctsa | a =3 o =] = o «=o o ao«dado 5 <92 =3 D AR EECAI S A OL I DaILLD
) 3 eXIis «o caa o o o oqEg<OaAIID o -] o o o o =ao G aeaeaog D =dD o Ok Idlas €G- AOII LD qqTD
ﬂ * - YTITX o« ragan Hridaes QO+THCES . st <> ] 1 ¥ ' 3 D - b Haqaq e [ESET - L] -t > |Sedd LT o
[ SITTw  qe - AT~ DANDTIV P i ] e S o - ol o o O MACLILDT - DA - el - AR DI R ot LAt
@ OIS «o o<a o DK aD GOOACL odd o -] oI w o o £ o o O MAIOIITOAL A AL 8 dosgto D KATHK  OmaaD
- o ¢ - BTIXD aTa  oaw o oagao oo o ot o = OXTYTS =l o © & O MOAAAICICIOAAAOLILD O WxToLggS D qALZA T DD
3 o wIXTo . do0d  o<qd @ 2 <o as o ot o o SIXTo 3 > o <@ 9 ALOCIIOCIICRIIIIALITC  OddgOSTd S O waSk ea<as
. » ATEITY R qggr AT | 1 teta - + gt ' 1 TXEG * ] ] ] 1ML P LI LKL + I LI DL F X T e T T T ed R - * mqaew P TRt -
a HIITew. M~maIIOAL w 2 B - - vt - B8 “Xe 2 Bl < =l bl S R il i e e b e e e L T AT - - WA DR X e
o OIXIY avascos o 9 «t=so =3 el S D o o o o o S e - O (RO RAACCICPAATO T LG O QT T A P O CACAL OIS D
" « TOIIXS «anagdod o @ qag = < o wow o © o = o a oS O KDL IOICLTIADCATIITADAR D o 2  ACAdIDA AR DT LA
3 =3 =mIIzo asasgo o D Mac o @ e . oox L = © o o o qag ©Q RMATAALI LA OAgALT T RS aQovd o =] o DIRLaLORA LI ORLIIT
w - - 1TXT “saTaS T [ e E R I 4+ “mamm eaa 3 ] ) 0 1 ! e ] A+qTA+ALC AT SO 1aq . - + sl s T LIS -
- HIITH ANIILD T TAT O SCOCADIL N ST ITD AjdS O o - - o - - O AOACAoAILDRT AL qH oda & - N N A mI T AT
o SIIID AL3AILE  TAIT O AIAAAOAL O CHDCTED < O . @ o o o © o D KOILLocddodd ORI o o o 8 =Rodsgaaddo
~ =3 WIITIR - A092I¢a - ITOIL O ASDANL O O COO Lom | o o ﬂ = o = o O ROIAIOCLI DI AwadD oda e = & =) S s o
0 o OIIIN «OCILkD TIOIL © WAOGIAOIE QED o . OS LD =4 o =) « ° o © aogquUlowddodd ad o ods © = o © cagxc o
> + IXTXH. Aéeddgl TIITE Y Lb AL td . AT & M €L 3 1 IXH 1 ) [ )] aCb LAt AT Lo LT v | retel > > - = «zm 7 [}
- WIT T Kk AL LTNTTT Gl ded NDm M . o - - “ TTw - - - O AR ZLODAIA AT TLTA © R b M N .~ =N T - -
o .OIXTo Jdovdddo YIOIXIo © goqd ©ID e o0 o8 o 8 IXe -9 o o SedgogdgeatacqaaDes © < Swokq I o < o okx B _XoT
- o OIIIO AdodIdd TIQXIZO o maw O9cn a of L0a o 6 TXo L3 o o O IO A CAILOILITR O AImAL TS a. e o o<a © TIOT
w o OIITo «od<gdo XIOIXIO o Oga oo o on coa o @ Xe .o = o OAAYSD [OIIAQEEIIDEIR oqadOAdI0d O = = D<A @ ITOT
w > - ITTXI wrA Ly TLHITLI | () 1R ST - -t . ] L ] ¥ ) t -l I A e T LA et oA« & - - - ex®« PYXYITT X
e HIXI~ ®oKLAO ITOLIL o PIa OGS Te BN AT O - XTI - - - o - CHICCedn~ GEROCAATLOCE O - = e “ETINT
: 2 2IITo «oSago ITOILIXO < CRE B TOOLIOoSCRS S =IYXTIO =3 e o odd o CIIE0dge . «ORCALACHCSE e o P oTXXXoX
° © PITIG  qDCQWS. IOIII@ o wdddo oSOt S «do’ ITILIo =3 o @ ca © fendegd ©  qogddcodaddqies © E «<«Cq S« CTLIICI
o, . SI*Io  «4cdagn IorITe 3 S dao ONRCSECHES ACD  IOIITO o o o o © odddcdd © @ doAcdCatqocs B Cxadaoqaacdt = EIOT
- » [ty T 4 oLl 4 TITTI( D I Waidd b DT e Wy TYITINY [] 1 ) ) & [ ] BeTdm eI ssn & su s AL 1 TT T
a HWIXIIe MM XANTT O oD AAaEXlN . OGCNe G0 TINITINE @ - - - - ORALOX O LOAXAMS LR AT - Caxw g ez® O XTI
B e "EIIXe doqdqo OIX © uoa ‘o 3 Sa o O qas FXEITIOT o I o o o OALLBE O  AOVAAOIGKDLA D JEAH LB OATAD  EoT
o - OYTTS  doaqaog 0T O sadcdaa - o eaa O €dn. TIGTLIOr o o o o o oacao © HIOACHDIIIOLT S AL TRAG DI TOLTID T
w 3 ©I¥¥e doddgoa o O Ragoaaas QXTTo «cd  Ovadan. IIerf¥el o o © o © caaaa O Ao A OdC A NS A OKA A C L TR Tt AD T LT TET
w,1 - 13T oML ' tqt sz} TITIEIE wasxssan | WN_HHH.N [ ' ) ] h “«eRwT} 1Sl s A s LA w AT A S C T 2 QT 3 QT oKL > S
o ST T Tt e a0 Ogtaoagas | T STTIM ~ - IXOIITI~XE o . o - O MOS0 A d AL LD T TR A T 5 W T o T e T O T v -
. = oTire xodacoas o Qadaoatss I e To 3 s ITOIXroX o o L3 o 8 d0CE O A O D A ATOACIA T LA T E AL DR KT DAL TSI T A Dy o
© 3 ‘BIIIn =moagagaa O Oadquadan T - wow “orrro e IToXIror o =3 o o O MORE O CATACA DA A DI IOq T CAT A D@ X Dt T T AT eI Dt DT
w e OTYXTo amdaqoad o SdKIoqaIqS | IO COeld @ XIaer o IIOIricr o © o o ‘0 WROC  C AIOAALAAAADATLOCRAD . HCEACSTIOSITCDL . O
- s $TT T P aa T AT ) )L qgeqraas T OG1EIS TIT t TTrIXINE ' + 0 | alea I ACeIaL ant IMaaraT LS TG A 2T T L a o § L
o = ITe eodgadqaqD 8 ®K<Agago Ia VBNALVON | XTBT @ XIATETAT e T o o o <o O HaOdawrD OIS € D RomC T LD Ak ATl od
- a @ TTo 4doddaoad<d a Oqado  Ta  a920e0de LIo o T FariIol o _Ia o e o = o auaoedte CUILDOANA O WECAMCAIMOITCCOAT
~ o 0 II0 aodquoadeS I © o ©I_ OBl © Xro o  XaiIIoZr © rXo 4 e -3 a 2 KROIC o Y AT O 2 eWidSmgagydoaddods 9
" o 8. ITI0 «Ko«I0ACID =3 o a oIx o L3+ =1 © ICIIIWIXIXoXIIo o © @ o o aqoc« o @ HEDaw O ddCmasSOKdqdoCdaOdd @
w - » T3 Heaaqeadae 1 ¥ ¥ I TE 1T saa 1 EITTXZ 1 XXT XTI [ ] [] ] i wwa [ | AL+ U CA It AL e A IR s I T v AT T @I}
o .wt TTw . doadacaaqao o - OqIaIr L LHETITN QA CID - X ITEMITEmMITI ) © ) o o a«oa o v G rCdlcrd S e CE I TSI T QL D
o O I docdecaoao 2 ro oqs<oq O OHANOCAID -  IBITIQLLIQIIIO o =3 a o 2 «o I HHAEADITAAOAAACAL X RN IOARACTE D
0 a o ITe . odvuccoaaac 2 XOr ga<daSqe. 0 g0« © Q<40 2 XGTIISILIOIrrIe o o« o o 13 = B RO dOXcrOtG . O 2Qbodessacoas 0
@ 3 e Ixo odagoxat o 2 IST GdeaoA4NOdqags . O X€D IOXIIGIRIOIrXIo © 3 9 © 3 B owAOAdA(Des 2 & dpd<qodcKsoaa @
. * 1 1 saaaeauar ) iz L » soLo+ aly TAITITF+IIXIIXIN [ ] 1 1w 1 Mexvd (emcwsa - - R eAT L LT AL e AL b
B © - - OURagdoaac 2 o ocada o AN EmooIu a “ITIAIYXIMNIT Lo =] o o O «IOE O qALwwN S ~ ~ —MaE DRI oAL O
o o © St oUTIO o = caa. o O TLOENEZO A0 OIITCLIXeIXIIc =3 © o O H4O® O <9I o o o o canaoadgoaed o
- o © odddcat © o & oaa o CMArernco aao OIIXGITIICITIG o o =3 © MACE O =4O o © D E S CanaoLcII OIS O
o =3 o Cdwaca o o o owa o OSCROKEED adao & IIeIXfoXrzo o e o O NMaTUd 0 <xo o 4 oIrio cugccw &
- e 21 e LRy oy A - M TLD A, S C 8 LETeXYX LTINS ¢ ] [ | waed jateing o * F P AT - 1
o . - - Daaow - et o 1.l ot CTLHED AT A & E N T TN T L Towe Tt AR MG el s s v A - g o~
o =3 © oxxao o Cxxa Cataeao OECEIrN Sdgdo @ IIoIIrcirio 3 © - 3 o ©at a uk £ o =4 oxcL e o u=o a
S =3 © S o Ot o << CODCOCH S D o XrXoIZIoOILIo oo @ ) o odaaD o o & o S |acn o
o @ < cn<ao o Bddgoa  © aao esrcon osade © XrimirToirre @ © ] © ® oxgo © © = © o dac a
- ¢ . avame 3 1t v 1. T - oo -otutef § ¥ ZRPITTITITH [ [ ] [ [ e - - - o * QU Cx ]
- © - oaqac CHT eMKAdOq O Cwee - on Nt O TAUXTINTITw - - -3 o o Casgog - - - " MAE  Dddt A
o o o ‘oX«wa B O a€od o w«=o o on = O «ao © ZToIXrXarize a o © o o Sdddoaa o o =) - DaMxod  OgaIDad<a
m = =3 e © %A  ICPILT O A¥GN © «ae a OCn © «aD o ©Y¥ITolixIo o a 3 B. o SragoCaCd o © © DAL AT, DuCATALLO
w- - & © = © . XIOXI © Wwox O a«o o FTnIeo wao © errrorrro o o = o = L e - 3 € xxCogRCC AL DasaDd gt
- - ] ] ' 1 XixXT - 1 = * +DOD S W) i, tXXT EXXI ] t + < [] t Cewsriow > - Ll b et
- - © - - - THTT o Rl o " el eI aaa [d w TLSXYT U e - o= =4 i QA AL DL - - g oA DI TOAL L O ol <L ol ot
o - © o @ I2IX o a O a«o« © OOl mo «uao - & ® FroIXxreo a o o o o ) Qe T L D D A CAAOAITCALCO IS A Qg A Dux
~ [ TR © o ® IZOIX o o OAACOf . © UTOCO gwa a o Xrerrra o o 3 o - O Ao aT = O Gpwd T AACAKdDAqeoadaSa
" L 2] o ° 6 IXeIT o < DACSO At O OTLIO «aO =3 » T Iorrxoxr o o © o a » AodA=RACAT<O G« o O deoCddtndqoagdaog
- >l ¥ ) L ?» XXIIX ¢ [ T b Tlag & ATOT e WLy v 1 PRITNE 1 1 ) 3 1] 1) Ao AT+ AT - s el e [ R L T e T YY1
- O o -t -  EIwX [ . e o b e A i L= 4 DM e e - v O XZIHAIYT s - LN o Rl - af el ! O 1 N AL 4T womatt g O o AL ool o 3w (L
E o< o eIrrTe O2TIoT w o L -0 ] Cued © - o "Zorr o B3 o © o 0 Eosgacadyoa Crvt ok ot € O COAA A D o I A B
) e’ e CIXIOIXYOIIIO =3 a O MAdCqdtaca O Ous © o _fto - oITIe ® e o o @ A AOANAOAM AT o Dk g T O MDD
V w e o CITXOXXTOTIIN - o ® LdOgtuOaw O Odg © - TOT - OXTIIe - oI o = B GO daoddIOKdgORL S DA oI O T .- €S
= ¢ . ¥ IXETIETTT (XTI O TIXTT ' NAdowdmoxad ¢ wox [ XXX + 1IXX e JIRE ] 1 Mde Qe dsdaaxt 3 CRWLT Sk ¢
R O T L '~”v' I ot e -2 L R L L Y AR S - SLR N Y W - I 4 MR T e e T Y °
oM. ”n Ad ”» Lod ” ~ ~ NN ~ -~ NN N N~ i D - - bend » g - - bod bnd - g
.- - - - RS - - - Py » + . * - - - - ™ . ™ . - - > . - - - - Y

2
°72. 273

HHHMHHRY

0801-0001~0001-0001~0002-0001-0003-0001 +03

463 69 €70 ¢71
Figure 2

HHHHHHRHHHHHHHHHHHHHHHN

HHHH
DUG1-000L~C004-0001-0001~-0000-~0000~0000~000¢

HHHMHHHHHHRHHAHHEHH B HH

HHHHHH

HUHHHHHHH
1-0001-0002-0002-000
466 ¢6T

HHHHHHHHHHN
HHHHHHHHHANH
65

HHHHNHHIH HHH
HHBHHHEHEHEHIHHHAHBHHAHRHH]
+64

+63

+62

1200% MAR.20,1973

EHHHHHHHHARHHHHHHHHHHHHAHBHHHH R HHEBHHHA

L1313

91-0001-0001-0005-00061-0001~000%~
L +60

HHHHHHHHHNHHHHRHH HR HEHHH
HHHHHRHHHHHH HHHHYHKH S HBHHHBHHRHBHHHHEH

BRo2-N001-0001-0001-0001=-0003~0001~

HHHHHHHHHHHMHHY

HHHHHHH HHHHHHH HHHRHHHERHH R MR HE RN

HHHAHHIG A H G H M HHHHH A
+59

HHHHHHYHAHH HHHHHHMHHHRHBHHHERHHHH
+58

HHHHHHHHHHHHHHHHHHHHRRHHEHHHHRAH
HHHHHHIHHH A HHRHH HH HH

HHHHRKBHHHHHHHHHHHHHA
HHHSMHHAHEHHAH A HHHH KHHHHHR
-08000-0001-0001~-0001~0001-0001~-0008-0001~000

HHEHRHHRHH N HHH A HH R
+*57

HHHHHHMRH
HHHHHHHHHHHHR
HHHHHHHHHHHAHH A
+56

HHHHHHEEHHHHHHRHHEHRBRHH

~0001~0001-0001-0002~
*55

53 oS4

-0002-0001-0001-0001~0091-0C01~0004-0002-0001-0001-0001~0001-0003~0001~0001~0002-0001~0001-0003-0002~0003~0001~0CUL 01
52

HHRHHIOOOUHERHHA A A HHHHHH M HHH AR HHHY
~0002-00802-0002-0102-0007=-3D02-0002~
HHUHHHH MM HEEHA A HH A H A A HH M HHE M
HHHHHHHHHHH HHHHSHH A HHH PR HHMHH N

. HHHHHHHEHA M A HHHHH PR

‘NNHNN“HNNNHNHHNHNNHNNNHHNN

51

oy
*2
*01



90U
80"
70*
60
5

Y
30°
200

T

1

[
g
;,
400
50°
6°
0

0

s‘“’

Cstia

¢0002+0GG1¢000193001+0003¢C001+000L9000300002¢0001¢000400D

~ < w &£ - o - > bl < -~ I~ o =z - =~ Lo 2 = - - ) @ Ed A o - @ = [ ~ F) o~ - - T -
= = ~ - - L - " & o o o ~ o N o ~ ~ - - ~ - - - T - - - =) o = a > @ = = =
- - L. - > - - - - - * - - .- L. > - - - Ay - - . - - - - - - - - r > - - - -
=3 - -t d - -t =2 e = - o -] - - o o o i=J = = o = [d = =4 g -t -+ - -t Rl - - o = = -
<« =g < o Q o o o a o =] = o s =2 =4 o = 2 =] T a 3 & = = = [ = =3 = =] 4 o =] - o i3
led - o = =4 o =4 = o =3 o a S < =4 a o (= o 2 o =4 o 1 =l o o =g = =3 -4 =2 =] = o = o =
~ =3 - =3 = o = = =3 =] © o = o =3 = = = =3 =9 =1 o L= =3 e = o @ = = P o o =] = = =} k=3
v * LA L el e Ao St XA T 1T s TS > . L S XTI TS L ) 1 QLT LT 1 P L L T LA » Ly A ) Xt ) tTXT 1 TTX: et + Lo L Ll > L S
b lad LS IS Ll T bain b bit=d T OLI T AL AL L L AT AL AL RL =TT DAL O = OO C T LIS = DL A DT LT AL T DS -3 X T T II N-3 XTI e oty DmITm AT AL Tttt
DA D C O I DAL LL D DgI I =3 DAL DIACTOL LD A DA T DAL T o = OETeangILAD -] DL I I T LTI LS =3 SEXLIXINTLD =) OTT O CdD T L= AX L DLt 1D
™~ bt t-d DAL DT LR D odaca 4 Dagass AOAIL L O A D AT LT L AL Q =] oRdlsqago -] DAL D TSR IaTD =] OITIOI LT o =2 S du|o DI IOII I
~ oqga o ocaI DX q L o qaco <> O aD OgdA oIl AAXLD TSI o =] ogdaDaaas = S LOaAaXIDCIAD o CTIXON IS = o o d onzDoos;m ST A vy
- g etel s *TTL .l > > aat ¥ tax<+ * degt + A TLT 1 [ A€ caaTrt | I A+ KT TXE - 1 e -A%+ 4+ [ [ Vo ATDALD el T e LT >
QLaat T g St N ) - - oaa - IO TI LS o o ST IBIIADE D DIdtoIIAEIIID a SIITIIE o o o Sl MOATIMD NS A
cde g wAda o<t @ Q a<o Qo «<o @ oqdcagAIOIIqD o o oagd Dt gD =] SaIdLogLq DITLLD =3 SITISIX o o = Sqq oTTREQ  QAIIDIIAOD
w -y Da«tD XA Ot O = - = O «ay -3 TSI IO T DA ey < ORI I L wy X (-] O Ao I DILILD = "@ITITOIT o ot el Dad o[ oD D LTI D
OqaT D oddad gL © =] < -] O Ay o EEA CO L3 -] < = = O SO d A -2 O Ao I DL AL > QITYoIY & LOT o= =0 (=g} ORI DI
Taag - cddg r a4 > taa 0 I CLs .+ mArITLeT 1 ) ! [ | S mg | ] 1 AT oLl & 0 AXIIIT ) qT endatet | 12  «@ «Dm egqAC e TTCE
N et - tad S Lo b el ~ o gt -t - e Dl Darq I AL (-3 =4 O LITIX o TOLL > .o 5 ddowadSDIS g =3 v ITIT~AX O ALl -t bl F) RS -,
g | D I N D i Ot = 9 CIoAdIdSqII O = a O SEDgILOgL D oa = o O CKIOIIIDATd I o . = Iao FEACOAILOL O MO Ay DL TALLD
Il O It D < (=154 ol 3 ALt O el L D -4 =] SEL LA LI L LTD =4 = bl ORI ITIC DL T LD = -] o OqIAOICTE Ot DO o= I D e
oA L LS SC<dI 2L QO = [-1-4 o -4 WX LT K Lo O f T e 0D < = L LT = -] o DACLIOTII DT I LD = = = QAIACARL LA mo oW odCaOSd e
» Y T > *ILS oL - -t L} + - LA ¥ 3 1] bl ol T e AT 1 1] 1] 1 L X e I+ > 1 ¥ [} P TIT o LI @ L L R 0T eIl - -
el X <X ot R oL O ag el ed N - - N e Rl Lod -4 o DAL IB L EIIIID o 4 =4 DRI FOAIL DT LD, O a2 =] O AT X T, v T ok ol ] -y - MRD eI A T -
O AT 3 Dl D A =3 -2-14 a = D =4 = 14 =] oddaogds gD a o -3 SIS ICTT NIILI DR T O o =3 TAIIDOT AL oI Cd = OIT OddMTadg
o SaTan Sgdnoagde S o - o = o a =1 =Y akdtaddaodgaDs I o a GG DIIISIIL II IO =] o ORACIOCLIOLARD DD OG3 Agqd<SAqao
o Qaq D Oogdd D gL -] ot -3 - L o o o (=] HAOAIXDA RL DL IT DAL Dl (-3 =4 O AOCI<ITIA AL O IO = o ogaTodad odda o [N SN oA IO gL
w - I - eddasqga e * mgea ) v v ] D ] [ Mrxdt s+ CAC+ LTS A | T QLeANA L TaT e TR S XX } 0 ] q+Cqaedadiandr D+ +0T ecqudeaadgs
SATad AR D g Da -~ acq - - - Bad -t < 0B CEOALI RO I T IV DAL LT AL I 0 qeasquaodaeDakaORaan - = qOodAA oL DI AR =1 MU Had < vaqdqey o
SqwLD DL AD  LVIA O 2 aod o 3 o o a o AUALDICITALADALITALLOAIIL T OCALADIIIDC I~ A L TR A T D ) o odadadaIO(dIS T 223 oOadaoacao
- Ol A D (gD AT T IO = o = © 3 s uﬂnlAUAAABA“A"AAﬂAUAAA"lAAOAAAUAAAU«MAAUAAAUAAADAA o (-3 <« Ca O gD LL LS e o) OdCRoaIaqaD
© Oty ogags odLqOIgtaa =3 o o o =2 3 Ao dSdSd O (I A OCC AP AIIOIIL DA md LI DEd > =1 o UYL DIILDAIIS  DOH OO0 CIIIOLILS
- Pttt - el J At ool o 1 + 1 TTvx [ ] AT+ IILI 4 IIL T AL 2 RE L QA E + LA T+ TLL + TL L+ FAD = S XL > T § v ] 1 RrIIL+TAISL 4D +TD sqaC s TLd .
Lt < ag =4 -l e wlag oD - -t =YL ~T -t o uAAﬂUﬂlMﬂUA‘ABAAAX“\.D“AAn‘AAOQAﬁuAA‘DAAnln“Au“ - - o o O TFOAL T L NOTECOVET] T T o ot T L oL =t
LA -] oag o S dgTaaqgly o = TDITITOT @ o ﬂAAAuAﬂ“ﬂAAAUAA«AUAﬂnnﬂAAnAAAuAAﬂUArA‘“AfﬂU‘AA"A o o o o DI DIT L L O ONLSOCT OTCL Dl v =y
b - it ST O S Qadogaa =4 CUITLOLINSZE = “UA‘QADAAAUAAAUAAAF;AA.ﬂUAﬂAnﬂAAnAnnDAAAUAQ“UAAQUA = T o2 o DIt I DSt T DO DI D afef D
o oadg aagq o - = qogqIIO OIXITICSIIIOILIIOIT & - AUAAADAAAnﬂAAUAAAOAﬂﬂUAAAUAMAAAUAAMA"AAAGAAAUAAHDA @ XXoX o o ONIIOA(ITIad oDoSo odadd TR
” - texa s ey [3 CECTT ) I ETXE LTXTIZTLICE [ C+ITTrIT LS A AL 4T LI+ ELT+ AT A 2 LS e XA f &I L L+ T T =TT T PEXTIT 1 [ St el ol + TEFT  eldL vl
Cu R g - qogada EITIZNITINITINIT o Q£ o O L 3 L T IR 7 e o f Do T 20 L € 0 A L 50 KL AT A o ot o X . SNITI=E = o VaLADELATILT M TND AU Tt
Deaca odg & o Seltd D OIIZoIIIorrroxr o O O AL DL AT LI AALL O DA AT I LA DAL AD AL S & T X D & L OIIIoI o o cdgOdd QaIIID B osdIDaIg
-3 €D el DLITro Sdd gD OIITICTITIOILION [ UA-NAOAAAOAAAcﬂnA"ﬁAAUAAAUAAA“AﬂAUAAAUA““AﬂAU“R“U OXYXISeXY d o dodgd S DAIID <« ogggTqgaan
o Qaago od | @IXIe Qdado oXIroIIIoXIiro e e i e i b R s o R S R L bR b T P T Pl PP i g =g Preb St P et DIIIoX o O agoddoas oa<ITa a SaRaTaaaD
. | Lot - +< 1TTXIY elatet ) FTEXT VTXIVITT) !} LA LIL 4 (AL A LI+ CEA T+ T AL A LS X o LD > T AT+ LTl LT > L LS o T VITII [ st L sl AL~ | T > - P I T Y
QLI At Aeid  RITEw odaaa WETTN EX—XTITe D AL AR AL CIALI XD I L DL XL DG E T DTG K T L Ot 1 L > S L 5 of i X 0 X T ~“IIXnIL. ®© OARA AN DAL DAL LD s P AT ot
Boodo ook OIZIo O<k<2a IToIXTIo IIoIIre A O AR O A O OIIC Ok P RO A DIRLACACO AL RO AL R & L LT D SIZIeI - o gdgdodddoaad oIqIDd A Ddaaqoaaad
oy O dd ey gt OYXT T Dl TPTL O IIOXIT e . uA“AQAAAugAAOﬂﬂﬁﬂﬂﬁhﬂvhﬂAOAA‘NOAAAUAAAUAAN“DA“AUAAAUAAAO o IIo o CodEASqd AU CqINCIIOIT O g TaIt
< odadn doa | oXXo gdgedd TIoIX o ITerr & Cd g IO N O AN I AL LI C L DAL DAL DI L IO T A LD G X o D Tl o D s TXa © qovgdodddodqqaodaanda O Omdtoaran
W - tg2ae ‘dect tXTX + Tt } TIXX 1ITINX i R B b e R R b e s L Eoh: D R pegh= e g e Yt Il I+ T 2 ST v v 1 MIIIR+ AR s AAA AT+ TLC + s v T
Oafdde ek ~TTTwt HELID | XNITTANILI o O A M A It A DA DI AL D AT IO AL DL L DT XS O Koot O o -~ " oM DOALC RO AL L i g X =TT T T -
SX44P  «od | OZTIO  gOd4<o |  XOIIIOILIIor @ OIS COIAADIAAD WX T O XA T O o oL D <L T S o T T O qodadoda @ o @ o CRAL ORI L DAL DL QT DT LD Oxmgoaan
> Gddde Aot OTIIT . godads QIXIOIYXISE o DA A Ol Ll DL L DAACOAL L OL L LA L DT D = Ot > o =3 o o OALLOI AL A LOAAATIICOT QO <xOddas
° Adddad A9 OIXIO <aoddda cIZTIOoITicX_ © L e S et ) 0 KdodEIoIIIDAIILO A D o & =S © o =4 o Q. ACALCI AL O AIIOAIIIOL @ AL Sad g
L d 12 q +d >l txxx ® LT b 1ZTXIIIITIXL ] P CAL L TT > qL ) [] |l ada+CATvaddvral 1] 1 1 ) ] 1 1] ¥ ) i B Tt b R b Lo S s s e > X et -
O I vl of vl I LT LIt D OILIDILIATIIIN HEELOL IO AL o -4 oCCCOldIOdd O = o o o < -~ - - Q AL (L O T - eI et
CALISLM IV  QEITO doOaddD O IUITTOIIIOTr © caogudoaddo =] a oddd ot IO D = o o Adocgcaa o = o O  wMoOMdKOXqaAOICADd O 2 godaso
L d Dlddodgox " OXXTE D g CIT =4 B TIToIITOXY € gqO(IqSgdqD o = ogfddoddtoa = o9 = [T < g o = O COIATATCIIC G < g g D
° Ot odtaDg OLIXO AXOqgaa g = -] XTI TLTITXNLO qCOtdg IR QT < =] O CEOLqIDORIL TS o = D =mMEoRagaoa - Iex o © LoeugaCaIdocaadod =4 qOqxas
w b4 eIt etded . IXTX § AIedgq oS |} t TIXXX I eddq sty ] i ) St smCd LT, [ ] ! A esxaa - ] Tixzx ] Hrdod s R I AL L 0T - cqgaar
R ool o ot 7 X HIT = g T T O g ITAZX ™ T T Nl DAL LD o =3 o ORI OCLCIO I T S (=) S T OodwLar - Tt o Rl O S o o X -4 Tl o
EAACHITL T OIT © dLVITIDCACO AIqD o s T Io DddgSaaac = e O  sModedca«gaqTaLo =1 O <2o<dd<dod. o IOITIro o GuacotIdocdLSd @ oca
LY PAIL S DT OFXLT O QACAITCIIIOLILS &) S Iox O doogaqs =3 =] 8  <Ko/dmosaag®a<ad o SACUOdcdOn" © IITITIS o TR qaDART DL L D & ca<
° OAIAD.1 AT . BT O a8 COITAOLLLD oX - @ QIT - © «aoudeoe o © o oK ORAADIALOT T @ OMANOAILOda @ LTIOIXLO © G IO gL DA = =)
- temcyq dea [ | A e aT eIt o DES [] ITY | GeaaIex [ ] + AR A o TAS > kT > 1 I AT+t e b + TTITXT ] Y 1adde Qe - +
VA XA KL O AR S AL L AG  WE MY MTEre oIaAILE .. O -] o O gaCAAdoddsotad o DAL COLL LD v TIITIZ o Ot - - &~ -
BrtqOR aod. O [LEAS . AodIdOdddoq X OO0y & ITo oagqgoaw S S o o edaapAadodd o SHaecCHdtod © IIOIZIO . O Sdade o =} o =
- Demd DS moa. @ aadaa TAIUEOLIADL  OT . QOAOVS . TTO Smddaoad. a o o =3 P CUGLIIOTA (D  MAGACIOCducd O ITISTTTo =l Sadas a o =3 =3
I Setaoa Adod o ogaaD Sedeogadaq oF 20JIC3 X0 OYqI DA T LS o =3 o O CIALALOARAAO A I GO E LI D © ITIoIX*o o 8 «awo a o °. o
W - tClde® axdat ] |y il s Al - T 20 TT  EgmLaxaw [ [ ] 1 Rp ol o CA N o A e G @ et fXTT1IXTx [] i » - > -
D Dal SRt I caa = HadaQqaaoTa oI L. MCGem. N Odedagddn < ) = O ORI A DA EC AT LD GG S RS - FIIZe~IL o = o et vy &~ e [ -
oaHgog edd o Doaa - o rfevdoaqEcag oIT . 0 Veo or Oddaf et SO = o o Ld ‘ﬂﬂAﬂAUAA‘nA“n:A‘AnAl‘D OITILIor = And o St o o = o
[-1 Oraf w32k ca o cod Q Qg qITOdd 0 TTo -1-1 e Odd STy o o < CANAOICT IO CdI g Scadcaa (-4 CIXIYXYo « o 2 guac =3 o < <«
> Ocvqod od=. o agd. A oRaaoaTqodagqn TI0 = O oOdddcaddos .o o o CACIPATAOS A AO G A S G - orrro =] =3 o a<o o © o =3
- fIder e X} [ S +H AT s T AL ott g TN T ] 1Y sdcqgeaaaea ] 3 [ O bt Rt A B Py D S 1 DES ) [ ¥V <as r - - >
Qo o Ak e Ot e HE T el Daf T il LT oy NIX © - o ol Y i o A ] o > a WOLAqOd A O AN C T L DT LD - I b < 2 O X o~ &~ o~ -t
Ko L g T edd o odcge DRCgonoAoId IO At D Irorrrox OTd oITLrrdag < 0 AL L O AL DT A A DT o Sef Tt O o a - = <y 2 acy © o < e
ST AOd oL O oxaac O IO IO oAt oIrTe odd & adade o e O RO ALA KRN AT E A ok ol 0 kD o o L3 caaao © awo o o a o
ogdd DS ocgw o OTLIO ACLH T TATIOTA oga o XITo APl o TLoa O o O AMOTATOR A AT T C ol of o ot L o -] = S Ot & gao o = = ©
J ATl b ol -t [N L St Qeddgsd T e - - < L} -l PR L X 0.8 1 L] § SMliodslal o ety INX 0w 1 + 1] 1 1 - TN T - P o . - > - -
BT o€ Y ot a4 el e R I S T - LR ) BRI 4 ] Lol -2 o< - L LD = O dadOdaadogdqo XTI T =) o =d = Ll DL A e © Ao v - - o~ bad M
EI M Dt o Y O IS AL AL gD OBBCOCTME CqD ST =3 bt 1l o O A€o oqqaOICq oA ICed D o id o 4 ORI S O A © o o =4
i T D et O B Qa0 T L DT AT OTTRXD Mo COAL AT = oS ey = O CdodddodaqTadqe T Ctx D o o 124 o AOAT A GTA LS LA T ” o =3 o
ST T Dag o © GAIoAMIDLd A IS ATAD oss o o aogaaoad o oA gD o a MO O TR AC T~ Tl o = - O o O A OTE IO L D (=] o =] o
EMAIA o - a 1 X DT S A bt T . -Os . e * @ LT ool & qodA T Al 1 ‘.l‘A'AﬂAQ‘AA"AAJA‘ + | LTl balelaf t T oL XL A b - - - -
B &L A e L - ModdCOARX A O T T -5 N ~ aA T O LA -t L AT Tt D o CALCAICOATAO IS of T Lk D O LT TS ey CaIIOdIddnada g — - N Pad
CaINOow o e < COdI IO L O S D c@wn. 3 S OMAIONAEdD wHKkoOMadogaaS o o OO AAAO IR A CCALOA RO AT OCL LD VRO D LA I CI AT O T Ao o o
[ Ll AT L og O XTO MOAI IO A DA A LD 2 ono el €400 IIA0 KATLRKAOIAILIO = o TR I A XIS Dl O T Ol o ] CF LA LOIALI DL T L O L = o =4
0n Chf K ks o IxTo WOGI O o LT C TS Sosnmo - MO L Dt DA IOALN LD - o O Y AT Tl R L o8 X LD Ll o DL F AL O L ol €D o MaodedoddtOgdd o o e -]
" - 1 A€o et | ITT1 AreddS emd e T T dg o +SmD < b st deda LAl dra T e b ' P L T Oyt e e iir s g oo hruomior hr i b o iy 1. qeddTedad e e 4 - -
O q antef -l TX OLL A T AT Ad LTIl o -l U Od A AL AT ITL O 2 = O RIOAAI DAL I AL OL R OAGTT O v - DU AID LI AOAL A C T o o -
- S - adda ‘@ ITIWw SEAqAO AL A Dt v T T O o ] o -t T3 © IO odd ORI TE o - (-] e (D T DA ol X O W AT =4 = O gA DA GOA LD LD < =4
o CaaaAr ga 2SS €& TLo XTI LIDL AL QL O AL wfwf Sl el T OMHdaOCad DAL ORI o -] L e e e T - L ) L= o © O MAOqAICA LT O (gL O = 2
- QiU IAM OO® D TIO VCICA O AL L OAILOTT O o O TXOILr o AdodudOgudorqgaey o L4 O R O A A C LR EXCKR DA O =] o o o LOARCTI DT L L Dl AL D = =
- IR vt A} E ArdC s A AT T § ] IXIX I'TT ) At exdiutalsdgaeanda ] ] M AA G+ I C LGk~ CAT > 1 ] ) 1 1 ridgrddd s IE S 2 . -
Cdtt e cd et - T vl L ot T T AT o 4T o AT LT - NITIOAIIXINII M ddcduedoaaglocaaas o o« HOode g ORCaDSSSDOd O - - -t b -~ oedAd0dgocad Qo had -
Duueeodd ogda 1= <IoOCddogatioagang & ITICILIOXIIOIL © dwodgdogdaoas oI Q o AL O L AL W O L L0 X DT ot Y o o e Ixor o [ -T2 - ¥-- L -¢-¥-7.3 o <
w Daawiaa 8 . ZSddecdaaonaqce O ITOITIICIIIOIX O AdOuadodddoas O o © DRA QO AOXAA DAL A O =3 =3 oIXrerx o OIdROgAaDATCTOK @ =
prd Bt i o i a2 a WML AL D1 OO T Ol SITIOLT o Ifox © aaIoddeogaaoge O o e PRI AR DR TL A ML O LIGITIOLITSTE o CqeMOadIoaIcoad O o
Aw Y R R Ly ! C w T L AT o e AT bR LT * T P ddasadGd MO eI} e ) ] d¥eduideddtaddd s LITXIIIXITIITI LI ¢ (OO ém AP qIT T e TE > .
Dt C M e NE AT 6 e 07w 2T oed L T AT O vt OELT =T M XTHT R G et T T NG e L VA VR T o o P et d e HIT T E e A ¥ ET LYY & DI OO R OE T A E T - Lot
Ot s D «20sdacHqaDeAIER O ITOT  © IIOT puaagoadcnaadaas o » o L L O L T O CIXIoIITIoiTier o DRnaoakapadacde O %
Qa iy O CCOA T qE AT DL T O g o XOITT & IIo i bk e bt b L L - < < O SLAIO0Od LA (AL S LD PXIIISIXrIToeIrTur o Oad el SR D TS O ]
OM Qoo DeaqOgaedgaoaaIod ©  ISTr e IIo Oqndoddaoglaaads e o o O IO IO A A © T ITCITICIITIOT o cdudnadacandodd @ =
T L el A 4 AT TSl &t ] ITT 3 ZII Sl ML > E T T o TS | ] ¥ ] @ o d A ol oty [ TIYXT¥ ;TEX 1 L ot Dt L R T
g at DaAAF AT TOC o —IT &N T O T 63 T KL D ST T o ot o wt &Y =3 - O A ATA O TS o et et o WIT LT L DT TT AL AT LA OT AT TS ol o -t
(= s O LT O ey g DX o erXIiyo ITIo D gE gl CIOCTI D - -4 D MO CICOCLe gt O o OSITICIYXIo Oqadodd v oORdaOCqd OO o
" o cdaaoaaqo =3 eIirXIoe Ixo & wWeodamMUedacadTo o =3 O RaoaMEOLCAS e  © e 'ITaIzro PdqeoURvoaMaCaaaOqd<D =)
" [:] cdg A onago -4 oOrLIreo XTIox ©C danuaddceduanaac o (- O MR OQOAXO AL Dt o o . TIOYTY o WOoOdgROdaAiCauOdaKRCaaao o
w - [ +eQT sy + TILET Irrrx 1 At w AT AU utay 4 [ [ LA Rt L L L P L YT 3 , ' T+ ¥ bR ALLEL L L LU P ST L2 2 -
— (-4 odgqoaaa D - “ITILC) TTE™Y € wWdpdMAddOaTROCA O o = O QAT L Cq oD = =] Ll S et b b it e i i e b L -1 L £ P 0] -
O MUK AIDAIAOITADI LA DA AL C AL A DA T D o PITTOILIOI © ddodddodaqoNs O o ° D MAOMAGO I AOA L TaAqO o = O 4EIOdAROdaRCANIDTT XL EOD a
~ (-] DAL CA IO AN DS =3 erYrroxIIrox O Agoudgradgqoa =3 © = B CAOAILA L L g oD (=3 o DA ORI A A A IOAT DT A D e
w o P e e -1 o YOIIXOITTIIOX O odadgcian g o P=3 e e 0 AdOKCdCTIdardad gy =3 o DI OdridEdaaoqa mdd odade =1
- . f atafafa Lot *THT 0T I L XITXXTIXTII LT ISt s m{alel sl > [ ] [] ) MM e LT oLl o ATk &K > [ ] QeI T oA (M TS AT AT (ILT o -
- AL v T L v o L o ZNIXTAITIL T L b bt i T Y- o -4 - O CAORILI O A DSl XD @ O AR A AU LA R AP AR AR T E Ow oL Lo -t
o «IOIYIDILIDAL D  LTOIITOLITO CQARCIIRTIICOL D o e CAULOTARC R L Dol Gl A O © DAAROAALOA A A QL L IT LMD LS O A LD ©
- o «XLOAXTIOAILLIOMA © OIrreIxTo CRAN O AT TNCCwL O e i m OqUS Ol RO d A Ow® O & CAALOIAICOCILOSATORCMIOCT Ot w4 = @
L o WOALAR ACDIT O - B o -4 O RO R LT AL A D L o bt bbb b L L L - L T 21 - (-3 OXAMOCA A A U A O OCAIOAT DD -
- . x s . ea '} ¥ ] ! dsnadinadicatoeaqara IR L I L& -2 et - g g i D e Dy [ ] UM e U ¢4 AT A AN ST AL, -
. T T T T T T S e S B YTt TR Y g e e e m ot T e o et R R Tt et W T M N Tl T ettt et ket e T w N T
” ” ” bd L ” .nm L N N »~ ~ ~ »~ ~ ~N N i~ -t - - e - - - - -t - o o - - -4 O . 5 . o
- - -> - > > - » - - > * - - » > - - - - » ' - - » - - > - e * _ - - - - - - - -

¢52 ¢53 #5h. 455 56 957 €53 959 460 61 9162 ¢63 464 65 966 €67 168 $63 470 7L 472 473
1200 MAR. 20,1973 Figure 3

+51



o

e

e

61

z
b

T eGE

Py
~
-

+70 ‘ll'i o7z

169
I~uunu-oucu-uooo-culn-auuo-nnnn-nnco-unuu-uueo-uona-ooon-oboi-nann-nobnfuuun-nuuu-ooau-uauu-ooou tJf

68

*6L. +67

463 464 465

t62

453 #5600

+58

~0800-0000-00080~1

(> 1

;lﬂﬂﬂ-0000~uﬂl0~°ﬂ‘ﬂ-lﬂﬂlrOOGU-HOGO'DOQU-UHOB-BBBD'GGOC-BQDG-000l-ﬂﬂ!l'oﬂﬁlﬂoﬂnl-ﬂu01"UOD°~9¢ﬂﬂfﬂﬂﬂl*ﬂﬂbl*ﬂﬂﬂi*BDDS (¥ L . 8"

35

AAARRAA

i £§§§i£§§22°°"°“'°°°°'00

gxgggg;eduoonuop-nuno

gxﬂl'00UUOQOUOOQGHO-ROOO-OOOO-DOBD-!0!1 554

A
Ald

TR - | AT 4T [
qEOTAIDIX S

ARAARAAL

£k AR

w

AA

120080-0000-0001-80

AAAA

¢0000-0000-9001-0000-0090~0000~0000~0200 ¢33

KL OIA LD

o

N

v
oot ]

+
[
te
t

=3
=
=3

0000-3000-00804 3/

A0 AIDIIIOIIT DI LIS Dty
RO A ILILILDITI DL IO L IS LD

SCqdoIILodd o
STl g +

O OATL O
© doaIIogLLD
L+ GLT LI b Lo

000-0001~

. AIVAITOALAd DALAS Ao
*OA e A DAL AOAIIC AT OGSt Ak © Cq O
Mo et P+ AAT > TAL ¢ d Ak 4 S o TTT T
PAA O GA A ATAADCILO A AL AL T DqIAT T

.

vy

0-0000-0000-00DG~0600-00BD;0000~0001-!00300000-0Gﬂ110001~000

20°

0000 sie

v

HHH

HHHHHHH
0001~000170001-3001-0001~00610UPDD-UUQO"OOOI~00
G00i-000¢-9000-0902-000t~0

HH HHHHAYHH

HRAHHHHHHHNHK

-0081-0000-0001-0001~0001-0.001

HHHEHRRHHNHHHERSHHHMHHHHRNH

HHHHRHHHN .
HEHHHHHHRHHHHH

HHHHRHHHHHHHHHRAHHA

HHHH
HAHHHHHHH
~0401-8001~000%-1302-0001~G00L-0001~

0-0000’0000'00§ﬂ-0000°0001-0501~Bﬂﬂt-ﬂﬂul-

RHHHYHA

~0001-0002-0901-0001+0001
HHAYHHAHEH

L}

R R T A
I

~
-

2
- =
e N
- -
o -
= =
=3 o
S =
' [}
= ©
> =3
a a
= o
. [}
o =]
@ a
=3 a
= ]
] ]
o @
=3 =
o =]
ox o
P
D -
=] =
= -]
@ a
- '
o o
@ =
=3 o
=) o
- ]
oa o
Saa S
Oad o
Sag @
>t 4
ogz o
& o .
o =1
o o
D ]
- )
o a
= =3
] o
v ]
- o
o =]
a- °
=3 =)
DE]
-E . e
ex o
ST o
o o
VI
IT -
IIx
IXro
ITxo
zrz
T
EXx
XX
TIx
ITT
TIT
IT
xT
Iz
x

HHHHH
1-6001~0004-0002~0001~0001~C001~

-000t-0011~0001~-0001
HHHHHHEHHHHHHHE A HHBHAHHHN
HHAHHAMHHHHHHEHEH Y HHHEHHHHHAHHHY
=9001-0001~-9001~3091-000
HHHHHHHHHHHBHKREHHEH KRHEHH

HHHHHHANHHHHHHHHHHEAHH
HHHEEMHHHHEHHEHHRHHR YN

HHHHHAHMHHHRHHHHM A
HHHHHHHHHHHH

-tz I o Aol & - et
<o DXL L AL L LD oaqg
& AR LTI D D
o odaaADILED oag
] OogaaA0IIqD oo
¥ | R d ) 1=
< ofaaodtdc o
b=d DMA DI TOdd DA
a P IO LT 2= repr g e g gy
9 KAoaAADAIdodALOqL

B
ora

Pﬂ@l-ODﬂ1-0001-0000-0DDO-DDGI*UGD!-UDUI-DDOX0000040000-

O AqCCdTOdd qOTT O
Mot Ly AT 4Tt &
OGO AT CT T L of T
Od S LGOI RS DTt

H

0-0600~-0003~
-9208-00

=08031-0001+-0005~

r
T
I
x
x

"y

Y

T N D N LT

DARAT AMcL T © daoaqg

> aai Welk 4 dimq 4 mCeqq
" ACD A0 e A o QqOTE
QaKaD  aga & 2 dew . o <qasad
[Cado g0 © «o] O aades
A0ALID  dOdg O Qqod. G adow
C+ACII ] A edd ¢ MATI  FITT
ACCLS AL T M AR DA A DIC T s TTLD

d e T 2
€t st
MO e | DS T T O
oGS
oS E O
Nadad st
Tt DT rnt

A«cdd DU Ca O ddzddtOdaqgoaa

-000N-0000-9000

e
oc

EEr

(ACALAOAIAAOLCTCCCRLICAILOUGC DI IOIILOLqUO <™ S aq

& L b 3 B 3 R H

e a ~ k] w k] - s — = -4 x ~ N >~ = -
b - - - - - - - - - = = = £ £ = =
- - + - - - - - -~ - -~ - PY C e - < <
= o © ) o ) ) @ = @ - o o - - -
= a a2 < e =3 =) =3 a < =) o = ) e =
= 3 = = a o = a = = > =3 =] = =l =
= o o = o = o - > o = > B 2 o = o
* Sy bt t g L R b [} CoaAL sy * 1T 1t
BITAAGC O KT D Sdddeaadog D AL T D 3 wIEZT =TI -
Sa-daDdd (3 adoaa. o LI N G U R R re R = STIZIT 9
AU DAL O ATAL & ADL LT IA LA Dl ST T AT L Dot ] > = OIIT2IT
QLIADLL L 3IAADAL O FOLAICTA LIV ACIOCICET AT I DIAAE LTI X ©IZI=XI ©
CMedU Tt a Ll AL LT T | LT T AT o AT e 03TeT T AL s L & L ] T L P T 1Z=Z:IT ¢
OdLIDILI O O AL DL A DAL L DA I L LRI LA L DL LA AT O AL LDt d o SIZI~I%
Q AL odId B AU D I I A I NI OdIC O AT I RAT AL DT E DAL L ST D o XIazx o
cO L MoYdd IRt oA I DRI SR RIS aqdDadc DA docTan 2 =37 o
= OEE O AIAdLE O AL AN AT A DE A A TR R L D Fe AT E AT DAL L DA T LD = = o
v FHA | AT AL I L L AL+ A ST > DAL 12T > LT+ TTT eI S T oT T & el 1 v 0
@ goqad g  gO0dIIoddCOdAINALADAR T L TS DAL A I QLT AT T D LT L ctale D L -
QO LOIHL D GOSAEOIILD X SR A DAL I A D AT I DE A C T T I G A Ed s RS 2 =
g apad D A3ILLIOACLO qUCARADCCd SRS T AT D AT IO ae s DT T s dg D = =
8 AAIOIL O AdOMILOdR I ADAIADTA TS AT LA TIDUT AT 2z DT I A Mo O o
} mgeaa 1 D e e A MR ¢ LT 9 LT W LT T T TS @ T L Ll « ]
ORRAOIL O ATHATAILL O CC A AT ORICIECE AL AL A AL O GIZ AT T L TR LA & ©
SLIAT AL D FAJATASAE I AL A QO AR C I CC R T I S A AT T T C DA S dtd s D =
DeIAOIAL DIILOLLIIOAL OI YL DI QA TAACDCC T 2L DA R DA O T 2T E mf gl g D o
MO oI LA A DI AL IO S AL DI LI D E A DL E DA I I ACO T A DI I S DA (T Tl D =]
L+ 4 A AL+ A AT S AL L * AT A QC T+ QI T 2 | QLT @ A quf QAL bxA T+ XRT oD oSS T )
€O LAIIOIIIVLIGDALIAALUOICGOILAmAE SIELImBA NI ATAI T md T L DIt DA A = ©
KOCIITIIIDIALIILI OIS LD L LIIVIIAOIL DEEAIL WL COIL I oIS O d I g DLt D o
MICAID CAOILLICILDNAILCLILIDAIEIOA] SRELTE OILIOCTa ottt DS LD = o
qOLL O IO ASLLATLA IO TILOILAOLE =L OT CCLE LD S o T ol = XL D = s
e 1 A el IS IT I AT+ LT+ AL 2 LX) XL e T XL 4T L L »CLT T o & | ] &
- AL A O O (DL (LD IIAD AL I DAL L~ I LA ARG I T DL L I R LD S A D D = 2
. dOdAd O QORI AT IO Il CaddaCaaIOCaIsIICIdcdOdg e Daars =] D =3
2 AVALEOdIgOdAIOACIOAAIDEIIOAALTCICT AL L DI DeteTq DX T L o = o
I A B b b s L b D G R L T D T o P PP g o pigedii g e gy =3 = ©
| QI+ TLr AL+ AL LI L 2L A eI T T~ AL s SR a AL - ST L DA SeTeied & 1 ' [
O HINLALOIL I AL IR OLI A AO A AT A CAD UL L LT LL I T T T S oL A < e o
0 44OdEID (Ao HOIqORIITAICBAILCCC <DL TALTD cHadT =3 =] o
2 QITIIID AIOCIIOdA IO IDAIICRATT IR A DAL O Tt A Sdcasa o £ o
DAALIALLCIT LA T OLIAORAIOIICIOALC T AEADAAATSXT odggodg o =l o
1T agel | A2 I I+ AT+ IC A+ S AL+ AU L e T CE s T T+t b W QST G qTT 1. )
OILADIE O LAATCTANLLADCIL ML IR AR T T ECLDLLE L ot Cel T L ot T o bl -]
Odaqodd O AMOKqIoNaaoaddoaddoddaE et ascadd © ddodqLADLIID @ o
8 adodd O ACOdILOLLIOIICVEICLOIAIE R ITaLTD Q@ <dcdgdodaqDng S o
B 44099 O ddotddoddaog SIS dnIddosdgDS <D QIIAIITALCO AT 3 o
Qe ! A4l Qsdaa TR ¢TI adlcdecaLeqq > tedt LI e g [ v
LOCT OBACL DI ILT IO IIL AT A A AL I DL G odTgaTd & g =
HOLLL DI LOLAADIACCARLIOAL AV AIITE AL IL 8 Lo dtoas O oxa © -
DIIR AL ADLL X TAAIAONA LD T IO IAA IS ATAT D Tt oA oA O oaa © o
OLLADI LA ILACILACAILITICAOALLICALCITIC Daddodcacags o aga = <

P IAL + LA+ L LA+ A IR C I+ AT +dqZaRCC e QAL+ CCA+dX add & +aq [

T AN L DAL AL CC AT IO VAL NG LD ILTTAES LItk ed -t —wag o

O AL OLLI IO IIOAIIOIIL T AL A TCA IDOALIDII (DA A OTd & oaa o a

A O 2O I I AT IO AdOIRITCC IS IICOTA I DA R CAIL O Qag = )
qLOIMIOAL HeALOCALCIRgDAMQTACADAIICIEACTO AR N OqaC O Suaw = 3
eI A+ ATL 1 LD A @A I+ AL+ IS I A A I bX L s QL+ qq - g ez t

ADICL AT SLAT ot ALOKIIIAL = LSO AT M T L ANALT T TSI o (L DT D =3
LoIAGCCAT DIIID 9qT  QOKE C CIDIAAOIE O qCoICICIdqDad = o
ABIAIIYIIOLIILOIRIAD . [GOaI © wdI3IdLGaE o DaCATIdISad 2 =3
AoLRLTAISOLTIACLL LD  AOAS OCEILLTILCOR O - OdcAEASgoeL D o
CrITd+IAdL oA+ L) CAoqA at L rdelel o + 4tTd o Igat 4t + t
AOKLLOLA (WAL O L AL CT LTt A G S XL T T T aX - el o D el v<a ©

R i ot i St R L R e L D LD L e R gy ) Quddodd & 2 afIga

O IOALIDLIROLA AT AL DAL A CC AR DS L D o | o<d4od O aSadao

x 4IOIIIOAIIOL IO ACIC AL DI LI O YA OIICG @ OLTIO o’ «sqaqqao
T M ) AL S AT+ A LL 2 A TIHEAAC PG L | SEL S AT & - rta Ay ] CedLS
x i HLQALF AT LD A A A AL L DI E R ried P it i s e o @qpagad
T - dodddoraratdaeodndoae © qaqO adagOddqoag o o aroegue
ES CHAtogedetgIOdCaod O QI ouaaoaacoaden Oddeoadae
X OATL o o ddukaaoa o gaD DRLAICIII AT Dadaoddqn
x sdqIA 4T | AL+ ST 2T ¢ dae P R it R L L P L R R
x OedACdT © ATAAALOT - STy AT rd RO gL IO AT ST O
DHIAOG . C© ACOACLOT  DCAAH GOTIMCIAL O IO N DCRCOTddD

AOTLAOT 1) ALOLANCOTT CIRTD . CT OIA T Ol Tl Do T T O DL ot 13 T 0 r Tl

aodaae i B S e R D D D S Lo R R Lo T i ST P e R g g pprpoge =4

oy | AT A q s A C e AT+ AIL e AT L AT S HAC ¢ TRT 0 AdL & Il ot

HOXALD " A<l A Xl O o o] e T OO T ATl vt T KT L 0 e T T G AT 4T e T o X o

~0000-0000~00C0-00B0~0000~-0000-0000~

+93

A

yunuu-unuu-uouo-uuhu-onoo-nnou-nuux-nuuu-aoau-onnu-ouun—ouuL—oop1-0001-unct-nuuo-uuuu-uoun-uunu-ouon-ouou-nouu»oouu Ly

02

%®0°

L1}

~0000-0000-0000-00¥0-0000-0000-000)-0300-0002-0000~0000~0000~0600-0000-0000~0000~0000-~0000-00UG-0000~0000=000U=B0UU ¢+t

452 #5354 55

2

Figure 4

12002 MAR.20,1973



20 ww g
AE2 . 403 +6 4 HG 166 T [} 169 +7 ar2 .73

.

LI

/] “ef
*59 ap0 ’

(3521

ad
97

*
+18

"3

108
53

"2

LL3)

TN W

DUCH¥3IN

o R=d o
P AT TS+ L AT+ TS 4 kDT >

A
.3
3
A
a
A
5
&
A
4
5
&
A
A
3
A
4
4
3
A
A
LYY

DIICOAIIITTETOLT oI LT
D2ITIRBALISAIAOAE Q@ AAOIL
QIITOIIIDEIIOIT D acad
vdGddeddde AT ot | Qe
“AQdrIL IO LA MTITN ad
@EditSgd 2 4d TOg LIS Sagiogaano

DI I CADIAIIIOITLIOIE O I TIICD |
B1CaEOITIDIIIOCILLAIOIICR | IIBT IO
P R R D e e R N R L S L Y
Vet g ed X A DT NI T T DT X o DT

CEIIOCLIOAALOICL DTS T Ol

d
A
Q
4
o
A
A
A
4
£
a
A
3
A
A
a
Pl
A
4
A
b

A
A
Q1aardII I IO AT
VPLQAGBITCADLATOR XA DT R T
<
<

ARAAAAAAL
AAAARAAAA

R EmgEd g L - T I DQ LR T T A Y T
LvgaecogEsqaoaacdw O QaOTTLOACaA ST LT
QgeCTOoIILIIIIO H aAOITIOA
PagaIeETIoTAIE | BTt o

[}
A
A
A
b}
A
A
A
9
A
A
A
0
4-0001-0005-04

I T L AN L LS
bﬂ

FLRTLC LT DTG L DI 2

gL S vgoun TTeoagsmIgad
P2 T DTIII I TOITEOIT IO
naCencgatoddgeDadIoda g
AdeSodSI I IOdIIDITAIO
dds oIS TedISed LI I ¢
bt i bt dar e S L Lo

Bttt et bt = D A= b St R 34
i@t codeC2aqCD oda Qs
ouLIcadaoad @ o aaoadg
+qC T I T I HTIT ¥ L] <] Wl
gL INT L N ganagiad
IS OTL IS O O qgbaqae
OFgCE DI ITOT T D o "SdOqag0g
DICIAILITOTI © O IO I
+ATI T eI AT+ T 4 ) - (L + e
e nidganda O T T U oI N
aqICaINIdTIoIT. O £ Sde S D
aquCcoedTdodggIo O Qg odgd od
oddCod ot g O daotaod
[

+*37
—¥38

+35
-jvs~—~

+33
—

A

ﬂf
ﬂf

.

140000 +32

- Ak

AQARAAA
e L)

AnAR

28442480 : ]
0000~0008~T006+000% +000a=0092~E00I=0006-0000I9—————

A
AA .
2'0001'0003'&906'0Da?-ﬂﬂﬂ?*ﬁﬂOQ-DHOZ‘OBU3*“00“'23“‘”_""f"

01<0003-0003-3003~0008-000540002-0005-0012-0003 +27

AT Oy |
SawgOder
DAL OIITIOIIIOLITOLTIOAIAOILIOILCLOLAIDT O

;R1-0003-0010-000r-ooo-naua-nnnr-nopa-ooos-unns-ouow-vza—-—-——~"'~"

"

&

. IO IARATTOLTINATIDT IR DI IOE A SR TIOTT S
ROYITOILAOIICOEACOAIIIOLTIOIAC AL ITOL D

03~3T 03000
0002-0005-0005-~0007~0005-0004-0005~0010~0007-0002-0004~0006~0006 429

gn2~0g0s~

)
(1]
a
A
A
J
A
a
hy
d
A
a
A
1
A
a
L3
q
a4
A
A
4
A
4
A
[t}
A
A
A
¢
a
A
A
a
A
A
a
g
A

ModdcoqaaoaaaoagModaanaedogaaodaRodaaocatoadaoaakIo
I OgdarodadadaodddodEoddq DI adrdhlddaodd g ETLAD

0001-0000-0004~0005-0007-0004+0

+
a

aa
1-200I=009=0

LY ERY
AAAARA
1+00¢e
AAA

A

A

0

A
+0003-0000-0007~0007-0303-000

ASAAAR
+29 =0003-0G02+0003
AMRAA
ARX

27

—-*iﬂ"—'ﬂﬂot’oﬂHO-DOD&‘ﬁODQ'ﬂﬁﬂﬁ'QQOB;D0
—+2——~0011=-0006~0001t~0002-0006-00048

A
) 1

2
)
A
ry

10"
G
26

tot—v2e
001 +21
vc&—;t&——~—-——-—*

Zenog +19 ¢

AAA

203
AR
5

Aa
03
42
AARR
03 ¥0002-0003~0003=0003=00020502-000% ¥

201-0g0G=0002=0 002 ITORvIE———

ono-nnuﬁvoun7-nnnw-nonx-ouns-ucus-tzi

< e
FI T QLT AT T T T=T D <o
T el < T et odaad>ad; o e of
Motaam oaugoad O S

[koaa=o cax<oaal a <o

lesadaay Vg aeaa ¢ <t e

g aan 293N M g M

o Mogaae Sagana. | o Odn S
T o Moga<doa | nadaoa =3 THaN
s bt o g <t T & etefug f 12T &t R T [}
et oug MRS a0ad N (aandal + ] Sng -
Toq MadIaI0dd 0O . 9e0dasod o
<

o aasqqanadan | doqatod =3

[

Prdeg w X ATt o b aqrreg
MO AT OID ¢ PLT-CUN | o T BT XL O]
qoqauodadaIaqodeaoaaang

&

£
MHodaISIdg O | T g O m.

w

ROdILOL AT DAL L vl Lot o et
S AOATAOdTIILLT AT LT AN S g
B R R R b R bl d <
AdogeaEdae IaqIOLL NI TLN g
IO IO AT WL TG OIS o
qacdseIdagodadndadgnaaco LB Saod
QAU OLIAOIALOLLIOAI IO DS Dl agod

cqgstagedqdtaaE s qrda+de QALY
AA0AQAEITLTITICTAHNTFINCA QD TNT T AN
CTOIACAF I LA A A I LTI OI T O L L DI T
dIOodaqogadodeIBdadbatdOdTafdd O

00G~0005-20G6~00024000440000~0005~0002~0001~0607 +29%

0003-0004-0004=0003-0003-0002-0002~000L=0004%0Q3540GD2 ¢15

+ATI+CALr AT A AT IR A AI AL AL LTI ]
Mmaaar<caamMaaqNdgaNIIdodaamadad =3I AMITIO

|

R oA IO IS oL T A M I TIOI I A AL TR OAT L S LT T DG <L
A OEI G OIS IE A ETAC DI DAL D IIIOT T DG T
LI TI LT ITTDTIIDALT HTILDALLDOIAII DL TTIOICT T FT -
P aIQ-I+L I A+ AT A+ DT F AT+ A TIA 3 TS AT I TLI+ AT I T T+ G
GABKlAAAﬂnnlIdAA?AALHﬂﬂﬂindﬂHAnnﬁAﬂhldndwﬁAlZA
OAGAVILALTILISII I BIER DI IHAITINOLILHAALIIL IR OL LT DY

Mo I T OCar I IOIIRNAIINI TN LI ADIT TN T m bt Pyt

FT AT > T T T T IT T T T e DT ¢ AT e TANT > T T T+ XXX o L TT
QIAQE LA QDT R QL X T S DL G TP G T NL T T ND DT

| IR ocdIanddd-q I A ImoqIadaICIoddaocsac
QOLATOITIDIIL DRI OAIIIIOTIIIOITTIOS L L OLLTTE
godarodadodISoddg oI Imaq S JOoI S goga S oS o
AL AT A AT AP L LT a A AL b SAPT b TT eI T 2L T ot :
dmaaamdeard Il ud Ll T A g g g g | T
B AUAAAﬂﬂﬁAiAAAlAAAiAAﬂlAAAOAAAOAAAﬁ o
IIDIIA AL L IDIIADAITOL LT DAL T OIS T OGTLD o
AnﬂﬂhibAﬂAUAAAUAAAOAAﬁﬂﬂhdﬂﬂﬂﬁﬂ&ﬂﬂﬂ =3
)

3

=

<o

TS T TT T TTF T LT T 4T LTI AL T
[ ERX AL T AT LN AT LT T AT T S AT TN T T O TN
| I gy b o ot b d g AT o A T i TP d T A 0T Dy or ot £ o7 T A ]

TSN En D] O IL UG NQ DL DTS S S ML L
AOICTRLOIITIDAIC AT L RL LT AT DL LS AT LG D Lo Ot

3¢
=
oy

|
~
M

1

*a00g von

A
QDD;-OUDB*UUD3:0001 +11

AR

£is

ARp

-
ol
-
g
> .
o
=1
'
-
o
a
=
]
o

-0001-0005~0004 #1413

" [
~ -
- L4
E_ ~
o a
D~ <
© o - < o
Ta s T AaL 4 S > asq . 3
T O] T T OTT L P oL &L T T AT €S . e <
TS DY AT AT D Y T ST T T O - . ot et
B OAALOTLTOLAAOL L-TD ©. g o
AAOAAAOAAAUAAAOﬁﬁAﬂﬁ ™ Hoa
HgedTd bRl T b 1 e
SANARCMagad 2 GO ANT NG )
QA O IG DS gL OGS oSt AL o
O el et f oL reg it Sad o
IO ZLICTLOTAT S 0_
QeI sl § LGl b >k

ARA

AARR

gZs0002~

AAD -
Goo1-000%-0009%

1-3.Y ]
+0 90
AA

A" anannaas

AdA
3+0000=-0004~0007-0004
Aad

Gi=0004=0011=0014=0010~
A

AAAAAAAAA

A
i

:

3
a
ARRAAARAAARAAALAAAAALARL

A0 02=0003-0002 v 00012000 uvAy0SeqUD
A
A
A
+
A
A
A
+

AAAAA
110404-0005=0040~0006-0001-0003%0006-0105~0003-0005-0066-00006= 406 E=0902=0004=F0 81w~~~

+
i
AA
Ah
g

- AhL
AA

Ad

AAA

I Qe | DR
laafadmoded Hyaro
DAL DT T TORAID
§ el b <ol axd e e ] T S
AT aNG It S DR TN
odadogddotqabddaa

JB01~0004-D003+0

AAALAAAA
ARAAAAA

AAAARA
AR

2=3802- 0032+ 002000 G- 0tE~000

qOCIINAIIOCIITOALIL DI DI I IDT TG O G X DL O

~0008-0006-0008-~0043-0203~-0006

A
[
A
A
A
i
&
a
A
2
A
4
A
2
A
A
A
q
4
A
i
3
i
A
A
1t
a4
A
4
&
A
A
A
T
A
A
A
1
A
A
A
&
A
=0005~0006-0005-0007~0009-0006-0003-0004=0005-0007-0008~0006-0003~0008~0010~0003~0000~0006~0008-4005~0004=~0007-0005 4093

-0012-0DUG-DDDi-UDOb-UDﬂG'DUUQ*DUUZ*DDOU-BUD&‘GOO#‘OBOZ‘UGUZ-hDﬂi-D006‘0007-0005-0001-@002-0006
AAAAAAAA ANAARA 8 -

- KRARARK
+11 -000“-0005-0009-0007-000#-000&-0009-0015-UUEg;ggggoﬂ00l-Dﬂii-Oblﬂ-OOOh-UDOM-BﬁOQ'DU06
40000-0005-0807-000

13
+09

405

'—*12‘——‘ﬁﬁﬁﬂvﬁﬂﬂt‘ﬂﬂﬂ5‘ﬂﬂﬂ9‘ﬂ00§‘ﬂ00#*oﬁGi-ﬁﬂﬁt‘ﬁﬂﬂﬁ'ﬂﬂﬂ*-ﬂﬁﬁﬂ*ﬂﬁﬂi-ﬁﬂﬂi'ﬂﬂﬂ?'Oﬂﬂt'ﬁcoo-fﬁVQ'ﬁ005-ﬂ003-&00#‘0ﬁ09‘ﬂ902-0001"12'__"_'——-f

=408~ GO0E4+G00=0U0G=0010=000U~0002-0NGY~00L J= 0004+ 000C=0004=0013-0006-00UI=0009~0081-000300001=800J=t0Ba=y

~—406 —-=0004~0008=-0007=0

«f <1 &2 O O OII L PAILOAL I P I IO L& Ol O
=< N AAH‘A *qAI DT 'AAAHAA“‘ A‘h - Aﬂﬂa
iy L] - o ~ e
o o~ N - e vt
- + - {1+], - R
u - m o Ml Gl Wiy N

'-*1G——“-0006'0011'0003-000b-0009’ﬂeiﬂxggg
Afg

m@

0007 03
SHes—egZ—
0082 401

ML s HC AP AL T

I O TADEANOTTTD |

AT AL T eI A A 4

LT A T AN RIS TAN

I T LI
qOgaTORaITD
AoadaoIIIo

AAARAAABAR
AL344
201
32k
da5A4
aAaan
195+9
ARALE
AAAAR
SA344
fo2eg

B S L bt d

aaaaraanasng

£
aa
A
Ao

A
AR
AR
5
aa
LY
A4
P

a
A
A
[
A
A
A
0
a
i
4
0

AR
3
444
LYY
&
ELYS
AAd
4
AAL
AAR
AN
2+

A TR L LN G TN
A e g ot DT ErTD

Saaqoedgoadda |

gRogddnI S |

ATAT DG I L ez I D
D G bk

R CL TR £-NNA L B 41 e o2 B b1 s - amn o-1 Sumn o2 Jume o1 mae i Fam s T o 2 2 e - D 1 S U 4

—+i——0803-0 8 03-0
*
Y
A
A
T3
A
2
+

¥i3

ST T ST Y
Figure 5

UNFILTERED
2 &V

A OdAT DI DO |
daRodlidogdao |

MINUS

12002 MAR. 20,1973

QIFF FILTERED

HEIGHT

S00M7

"
13



%€°

Ad

'Ooul'ulul'vdﬂx'OOI1-0)0l‘ﬂUBl-QUC2°000!'CBUZ‘DuﬂJ-OObI'BOOJ'GOQSfOUU!‘DDGS?UGQJ'DUOJ'0003‘0004'0003f0002-000f~00Ui 10

QAEHRE&RE223322323222&222232222322223ZXRE&ERﬁﬂmiﬁii‘i&"53222352232322233""“ "

~
-

*&9

638

5 sh6 67T

T 53 eby

62

s6§-

99 7 k00

e
teul
AdLA

+96 eu7

*us

Hew

r30

004Ly-u001-d0UZUBDY=0004-U005+0005-0004=0004 +4°
AARAX

Lh=p2)Y-3des-Y005=-000 50y

FRL I T T DTS K I

8. -

Japurdfuuag

e

00

0°

&
N

40°

> - s = 33 k) = ~ ) - ks - I3
- ~2 - - - B 3 ~ N L ~ a3 ~3
- - - - a’ - + - - .+ + . -
x r @ o LN N - - o - e o, e
- =1 =4 =2 -t el Al = = =2 =3 =4 <
(=3 = 2 o . a. .. 2 @ <z L a 2 © o o
=) 2 =4 3 < E b1 o k=4 = =1 = >
L e rg ' e ezt ] T g ecgags VS TT - LA
<2 ksava v I s rRaN = o4 ANGLSNG NETSN G D
DA CIIE @ CrgILTIICD - o DeEdaa - odEIIdLIDC
TICEIST O 0 ADACLDITID o o SXITOE  OdLIoLgaDe
< IITIL DY =] LITCADITALID =2 = XTI L oLl 3L A I
T e LTt . P XL eI T TS ] 1 ) LT g 1L+ LI T e
A DL XL ” Rl A e LR ] = , LIS 1V N adatagnc
Pasgs o Daadaa 3 - - © <934 o dgodgaanc
DXL o = o P o e o © © gLodqgILIC
D>ILI 3L =3 £l = Lo a . o 1 a o XKL o
1S=<eeg t 1 ' [ ] ] 1 s LL o
ISV > - hil -1 0 =4 bt My w NagL I
o< Idod o - o o =] a. & .o o Sugg T
IgL g < = o «TIa L @ =2 -3 =2 oI IS
o dI<ode D [ a Pt o = a ;o o <aagaasz
¢ oLtexa ¥, 4 wLLL - [} - o I eI 4
Y LTI M T 8 gogLaN - = o “ T+, gmggaIa
DI LT T3 o el 2 = - =2 L = Al ILD
STLL g O = AOL XT3 2 a =3 b D GogaAaS
dacTLIadt o 3 a<ozaIgD o a>s o ES = =
C AL a1 P L TeT ) ] < V - v [
eI L CI L X M XIM" AL naga A o< htd 3 ad
TRLAA I IACO 2 TRXcagrEo STID - = - =
oxdd 3IIqID D LLILRID _LoIIID <« = a =]
ottg DIl L NHILADL LIS qodTaa = = o o
VeSS ag 2T 1LILETT 1 gC eI T Ty z > ) > ety
mCLd gt dd |, NELINICLS L OLTID & - w3 o-ia<
eI LILD SIIIAIETA DAL I ALLSC D o =3 el aBTTaS
odadoasao D ARoILIDVIIIOIICoT | © o > Dttt
I TILILD 5 W AT I X TIHATI IO Lo = o QL aLad g
L e LTI bt L) . ) T I LI +I AT eSSl T T ’ taLL +q
SYELL oL O | . ANEII AT QTS L L AL S LD n = Magdang
agoagaand o © [QOodI oI oL T T A D =9ad o <Azq
LTI LAD e o dogdgddd I oI IoI LIS 3 TOIL o <IDd
EE R o S DI EOd A IDITIDIIS B, S gxdaT F  aoaq
Lo oL Lt ] ) ) At edLI+I LI+ TII s AL >+ Ve b L e
TN s Bl - HILIII LI DIL I AL L AN TI LI T gLl At
teDaIITo bad TR AL II LT TL L I L DX D AT IS T
T D g T S @ I A0 QI IIIIDIII L LT DL T LD LI T DT
aLoIIqD 9 | 0d4HEoIga4019I 99T IO D SLIodIToddIaa
A ezt » eI LT s LA e AT+ TLT > {L ot ) CLL LT oL AL oL
qT wRqgan © P Mg vl il oI APl A OLT D IR DALt SLTT el
< T o>IxTID # ] DRI AL T A ILTAD T LT 3 A A DL D X Toaf AT ged <L oo
Q2D D OIILTAITATIACCILL IR NGT D RADdt @ LT r DT
TIOTLI © P PIIIDL SO L DL L LT X DT g oL e e oL DL D LT eI DI
TT eI L - 1] DI T LTI I eIl el - ITI M eI L eI oy« TLeL 4o
FILALLOL . M LGNS IINT T T L LA A T TX T OIS o Lf Feg Tk D T
T oTLt g O o IO LI L I LT IT I T DI ST 4t LD T I deg T d 21X
AT SG T DA D B CAILT LI LIT LA I T A DTTL DAL DA 1t I T g T
II AL VAL D @ DL OLLILLLTAITILODE TDAL QLTI T4 DLI L DT
A raLTadgr ) 1 1A eI+ I T e qTTT ed A TadTI+ALI b oL
QAT I o 2 DI I AN I I LA T ST L TR R T LT 2
de>aTICLTgD Iad = PR IIDAR A DAL T DT T T AT DG LT L T AT
LTS ICADALLD i D 8 Il arqebaaatadanags s q< I sLadad 1a 05
IIIIDIAILD ] @ S P, A0ddddDaaan1I-38d {IDq Qg o T aa
Ase gL ettt | g J o 4 et R i a I QT T v LE AL ST T
AT ANttt | o & 1o’ DALANTAIT I AL 2ot Lyt ted nsd LT
AL DA LA D AA L OL | D o | o; DAL LD T T LI AL Lt T oL oa AT LS
qaT DI LAt IOL | D o l.ai D LLIFTADAIT ITAI ST IT T4 O
DAL IITTRL | & Q i © AADIIAIIIL DAL DL LTDLIA DG
Aottt eI T [ 1 teThe |} 1 LML LTS TT w T oD CT o+ LT L W
LLgLIOLIA4T | SIS N A I TN AL TR AP TR I L DL
L 3L AT IR T LD v AR IS D =2 ALAA;M.AAAﬁlA.NA‘LA-ﬂIALA““IP
A= Taad  © | ALASDaTs > A AP ACA DI AT T T ADA LT A IR
AngTaa @ | sgddoda D B ADdA DTG4 STAL S ASA I ATDE
S el e ] R T L ) ] TaXLl sl e Aol poTelal oLl pot
R TTod ot 8 |~ adpax o 2 I L T AL TaT DT AT e Tox el L T TT
gaTan a8 (o o |1 o! o SAL AT R-Y AL AT gL AL AL XA
LTOLITD o o 9 (o o S 3t3gasdasdaiS a0t g
q FZTa A I _ =1 o o o SRR DT 3L DF et DAz T DT
LR R 3 L . Pt * s [ F AT A AR b XT 2 TAT EIT
avAagAeL NN > WO L DXL e T 1T Gt T AL
a1 St Bt [ =N o | o © = DL LAl LT ok DAL V] L ersl
WaATATL LT © s = P, Ed I DAL DT XL DL eTat DAL L AL
AT T I 3 > 80,2 AR R DILA ST ITDLIT 2L L
TE oS CL oL ) 1] . [ 2 [ T PSSt I eI T AT
Aot Adea g P E T A S g
e 25 R L5 2 X 2 i3 e .2 = e i e it s B 3 Iy P EA S
azsaqgd yddqiy ! D = i o=t < 3l P A4 IADT AR @ALTDT
XD I DA DAL O « ST a &, D Il DAL DLt T L LDL
A ad g ad LTI . [ ) e ALT ha AT T L ST
R TS a1t L2 ~ -t PN r XN L NI T =TS 2T
ML D el et LD 3 il oo - o S L S S LI
B o XE A DL = LR =Y D ol DI aT DL T L
L DD T et Lt £ = o [ R s S i et T £ EX 410 3
LS T - ¥ L] 1 J L} LT oy b e el T ST
T LA 1L & - el A g -
qoLtandt - - = ot o o
< DL DAt O =] -~ F-1 g Tt g
qoefdmea > a 1o Saqaoga rh
T et A - 1 N [ e LA et TT o
T, ~  ila o . i, DAl Gk e T o 2
ey ] - ] ey ot alg e
= 0 2 5 ! o axoy EL Lt
o= © 13 o 1. DT D MR I 21 B
» . 4 o 1] IR -] 1 T
~ n had [ - o AT LA Pore
o -, L2 HERS S 1 T LT o 53 bt -t
3 = gy Do gt oo a I
Ed L= G L fg. D XL IdeX 5D 1 T
1] + Tl b T el g7 Tl s ? = Ty
& ~3 AR Sl T B RV e - ¥ < 3t
= R €1 ol q 3o €f Vf Dywg P it ot 2 < et
= T O Tt T TD kel 1 R 8ct
-3 . - e T o £ 1Y < RS -1 X
o el ed . 3 41
A I 4 h=d \N?-sﬂA.kb S ~N R
=d m Iod bad “ o= M Ty
& = o o e 3t SETali ra
- e o = _L Caan IS et
CRE ] [ Yo Pt -«
‘ B v 4 i H
o ~ o b ]
r) -y ~ : - o L 30 o ~
w im L . o, N 3o ~
P s P e e ¥ -



